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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resin sheet/film wherein the transparency of the resin sheet or film, 
including a styrene based rein sheet or film, is maintained, a stickiness and a blocking of the sheet or the film 
are suppressed, the antistatic property under a low humidity (at 20° C, a relative humidity of approximate 30% 
or lower), especially the frictional antistatic performance is improved, and the half-life of a charge voltage and 
the frictional charge voltage preventive effect are balanced. 

SOLUTION: At least on one surface of this resin sheet or film, an antistatic coating composition comprising 90 
to 40 wt.% of a fatty acid amide (A) and 60 to 10 wt.% of a polyoxyethylene-polyoxypropylene block copolymer 
(B) is coated by 2 to 30 mg/m2, (preferably, a silicone oil (C) is further coated by 1 to 25 mg/m2). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] a fatty-acid amide (A) : 90 - 40 % of the weight, and a polyoxyethylene and polyoxypropylene — **** - 
- a block copolymer (B) : A resin sheet with which an antistatic coating constituent which consists of 10 - 60 % 
of the weight is characterized by 2-30mg /being covered by at least 1 front face of a resin sheet or a film two 
times m, or a film. 

[Claim 2] a fatty-acid amide (A) : 90 - 40 % of the weight, a polyoxyethylene, and polyoxypropylene — **** — a 

block copolymer (B) : An antistatic coating constituent which consists of 10 - 60 % of the weight, and silicone oil 

(C) A resin sheet according to claim 1 characterized by being covered so that a mixed constituent may fulfill 

conditions of the following ** and ** on at least 1 front face of a resin sheet or a film, or a film. 

** : (A) (B) The amount of coats of an antistatic coating constituent which consists of a component is 2 - 30 

mg/m2. 

** : silicone oil (C) The amount of coats is 1 - 25 mg/m2. 

[Claim 3] The above-mentioned aliphatic series amide (A) A resin sheet according to claim 1 or 2 or a film 
characterized by being the condensation product of a fatty acid of C8-C22, and diethanolamine. 
[Claim 4] A resin sheet according to claim 1 to 3 or a film with which the above-mentioned resin sheet or a film 
is characterized by being a biaxial-stretching styrene resin sheet or a film. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to a resin sheet film with transparent 
biaxial-stretching styrene resin sheet excellent in the antistatic nature mainly used for various containers (the 
secondary sheet is fabricated and obtained), a package film, an envelope aperture flare film, etc. or film etc. 
[0002] 

[Description of the Prior Art] Generally scouring a surfactant to the static free of plastics, i.e., electrification 
prevention, and being [ a surfactant / it ] crowded or applying it to it is known. For example, anionic [, such as 
the fatty acid ester of N and N-screw (2-hydroxyethyl) alkylamine, polyoxyethylene alkylamine, and 
polyoxyethylene alkylamine, a glycerine fatty acid ester, a sorbitan fatty acid ester, the polyoxyethylene fatty 
alcohol ether, polyoxyethylene alkyl phenyl ether, and polyoxyethylene fatty acid ester, ], cation nature, an 
amphoteric surface active agent, etc. are indicated as main surfactants for antistatic agents by "the addenda 
edited by static electricity safety-guideline application" (National Institute of Industrial Safety work). 
[0003] Furthermore, a scour lump or spreading of a surfactant is variously considered by electrification 
prevention of the resin used for a sheet or a film, for example, styrene resin. As an example which scoured the 
antistatic agent to styrene resin, JP,9-1 65570,A has the publication of the random copolymer of fatty-acid 
diethanolamide, ethyleneoxide, and propylene oxide, styrene resin, and the antistatic constituent that consists of 
a metallic oxide. When such a constituent is scoured on a transparent styrene resin sheet or a transparent film, 
it is in the inclination to worsen the transparency of a sheet or a film. For this reason, when thinking 
transparency as important, it is necessary to reduce the addition of an antistatic agent, and antistatic effect 
sufficient as a result becomes is hard to be acquired. Moreover, also when the other world side activator, for 
example, the well-known surfactant of the above-mentioned "the addenda edited by static electricity safety- 
guideline application" publication, is scoured, in order to acquire sufficient antistatic effect, it is having to 
sacrifice transparency of a sheet film in most cases. 

[0004] Therefore, it is common to apply a surfactant and to give an antistatic agent with a transparent sheet or 
a transparent film use especially a styrene resin sheet, or a film, a surfactant is applied to a transparent styrene 
resin sheet or a transparent film, and the sucrose fatty acid ester and hydroxyethyl cellulose which apply 
sucrose fatty acid ester and palm-oil-fatty-acid diethanolamide (JP,61-36864,B), and a sorbitol are applied as a 
surfactant as technology which gives antistatic nature, for example — etc. (JP.8-1 57639.A) etc. — it is 
proposed. 
[0005] 

[Problem(s) to be Solved by the Invention] In the case of about 50% or more of relative humidity, in the sheet or 
film which applied the surfactant the above, JP,61-36864,B, or given in JP, 8-1 57639, A, effects, such as lowering 
of a surface specific resistance value and reduction of the half-life of band voltage, appear at 20 degrees C. 
However, when relative humidity is about 30% or less, the antistatic nature measured in a surface specific 
resistance value, the half-life of band voltage, etc. tends to fall remarkably. In order to compensate this, an 
increase and when it carries out, stickiness, transparency aggravation of a sheet or a film, etc. generate 
coverage, and the practicability of a sheet or a film falls. Furthermore, under low humidity, since the amount of 
frictional electrifications becomes large in addition to the antistatic performance degradation measured in a 
surface specific resistance value or a half-life, it is in the inclination which static electricity of high tension tends 
(high band voltage is shown) to generate at the time of a styrene resin sheet film activity (it is the activity time 
etc. with an envelope aperture flare machine about a film at the time of secondary shaping of a sheet). 
[0006] This inclination is the same not only about a styrene resin sheet or a film but a common resin sheet or a 
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common film. For this reason, the actual condition is that the various troubles by static electricity generating are 
not thoroughly canceled at the time of a sheet or a film activity. Moreover, blocking with the roll which rolled 
round stickiness of a sheet or a film, the sheet, or the film depending on the class of surfactant which is also the 
same as when an above-mentioned common well-known surfactant is used, and is used further, the white blush 
mark (transparency aggravation of a sheet film) by. the paint, etc. may be generated. Thus, when a well-known 
surfactant is applied to the transparent resin sheet or transparent film represented by a styrene resin sheet or 
the film, under (20 degrees C, about 30% or less of relative humidity) low humidity, what the satisfying antistatic 
nature with which the half-life and frictional electrification prevention engine performance of band voltage 
balanced is hard to be obtained from is the actual condition. 

[0007] This invention holds the transparency of resin sheets including a styrene-resin sheet or a film, or a film, 
suppresses blocking of stickiness, a sheet, or a film, raises the antistatic nature, especially the frictional 
electrification prevention engine performance under (20 degrees C, about 30% or less of relative humidity) low 
humidity, and aims at offering the resin sheet or the film which made the half-life of band voltage, and the 
friction band voltage prevention effect balance. 
[0008] 

[Means for Solving the Problem] this invention person completes a header and this invention for a band voltage 
half-life and the friction band voltage prevention effect being made to balance while putting frictional 
electrification tightness under low humidity on ** by covering a specific compound antistatic constituent on a 
front face of a resin sheet or a film, as a result of examining various the above-mentioned technical problems — 
it resulted. In order to attain the above-mentioned object, following ** - ** were adopted in this invention. 
** fatty-acid amide (A) : 90 - 40 % of the weight, and a polyoxyethylene and polyoxypropylene — **** — block 
copolymer (B) : An antistatic coating constituent which consists of 10 - 60 % of the weight offers a resin sheet 
or a film covered two times m by 2~30mg /of at least 1 front faces of a resin sheet or a film, moreover, ** 
fatty-acid amide (A) : 90 - 40 % of the weight, a polyoxyethylene, and polyoxypropylene — **** — block 
copolymer (B) : An antistatic coating constituent which consists of 10 - 60 % of the weight, and silicone oil (C) a 
mixed constituent — at least 1 front face of a resin sheet or a film — the following — (i) It has the feature also 
at a point covered so that conditions of (ii) might be fulfilled. Moreover, (i) (A) (B) The amount of coats of an 
antistatic coating constituent which consists of a component is 2 - 30 mg/m2. 
(ii) Silicone oil (C) The amount of coats is 1 - 25 mg/m2. 

** The above-mentioned aliphatic series amide (A) It has the feature also at a point which is the condensation 
product of a fatty acid of C8-C18, and diethanolamine. Moreover, the ** above-mentioned resin sheet or a film 
has the feature also at a point which is a biaxial-stretching styrene resin sheet or a film. 

[0009] Hereafter, a resin sheet or a film of this invention is explained to details, aliphatic series amide (A) by 
which the amount coat of specification of this invention was carried out at a resin sheet or a film a 
polyoxyethylene and polyoxypropylene — **** — block copolymer (B) According to an operation and an effect 
of an antistatic coating constituent mixed at a specific rate Antistatic nature under (30% or less of 20-degree~C 
relative humidity) low humidity which there are no side effects, such as aggravation of the transparency of a 
resin sheet or a film, generating of stickiness, and lowering of slipping nature, and was not obtained with the 
conventional technology (with a band voltage half-life) A sheet and a film which gave low friction band voltage 
are offered. 

[0010] Fatty-acid amide used for this invention (A) Fatty acid alkanolamide which is the condensation product of 
a fatty acid of C8-C18, and alkyl alcoholic amines, such as diethanolamine, monoethanolamine, and 
isopropanolamine; it is the mixture which makes polyoxyethylene fatty acid amide and these which are obtained 
from dehydration of ethyleneoxide addition reaction [ of a fatty-acid amide of C8-C22 ]; or a fatty-acid amide of 
C8-C22, and a polyoxyethylene a principal component (50 % of the weight or more). From a viewpoint of the 
transparency of a sheet or a film, and slippage, preferably among these The fatty-acid independent of C8-C18 It 
is the condensation product (fatty-acid diethanolamide) of mixture and diethanolamine which use this fatty acid 
as a principal component (50 % of the weight or more). Or more preferably Mixture which makes a capric acid, a 
lauric acid, a myristic-acid independent, or these a principal component (50 % of the weight or more) It is an one 
mol of fatty acids of (palm oil fatty acid [ for example, ]), and two mols [ of diethanolamines ] condensation 
product, and, generally is called fatty-acid diethanolamide of 2:1 molds. These fatty-acids amide (A) The below- 
mentioned block copolymer (B) By mixing and using it, it becomes possible to give engine performance which 
cannot carry out frictional electrification to antistatic nature expressed with a half-life and surface specific 
resistance of band voltage easily under low humidity to a sheet or a film. 

[001 1] moreover, a polyoxyethylene used for this invention and polyoxypropylene — **** — weight average 
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molecular weight which, as for a block copolymer (B), 40 - 85 % of the weight and a polyoxypropylene chain 
become [ a polyoxyethylene chain ] from 60 - 1 5 % of the weight preferably 90 to 10% of the weight ten to 90% of 
the weight — 1000-20000 — it is the block copolymer of 2000-16000 preferably. Preferably, it is the block 
copolymer which consists of a 3 yuan block of a polyoxyethylene block-polyoxypropylene block-polyoxyethylene 
block. A mixed ratio and weight average molecular weight of a polyoxyethylene chain and a polypropylene oxide 
chain are a range required in order to obtain antistatic nature made into the object with a sheet or a film of this 
invention. Such a block copolymer (B) Above-mentioned fatty-acid amide (A) By mixing and using it, there is 
neither aggravation of transparency and slipping nature nor generating of stickiness, and it becomes possible to 
reduce friction band voltage and to give antistatic nature also under low humidity. 

[0012] A sheet or a film of this invention is the above-mentioned fatty-acid amide (A). They are 90 - 40 % of the 
weight, and a block copolymer (B) about a component. It is obtained by making a resin sheet or a film cover an 
antistatic coating constituent which consists of 10 - 60 % of the weight of components. Fatty-acid amide (A) By 
carrying out the amount of mixing of a component to 90 or less % of the weight, the friction band voltage 
prevention effect (effect of pressing down the static electricity yield by friction) is acquired especially under (20 
degrees C, about 30% of relative humidity) low humidity conditions. Moreover, fatty-acid amide (A) By ****ing an 
amount of a component to 40% of the weight or more, it becomes possible to give antistatic engine performance 
measured in a half-life of band voltage. (A) a component and (B) when the range of a mixing ratio of a 
component separates from the above-mentioned range, making the frictional electrification prevention effect and 
antistatic engine performance measured in a half-life of band voltage balance is the field which becomes difficult, 
and aggravation of transparency and lowering of slipping nature occur — there is also a case, in order to make 
antistatic engine performance measured in a half-life of band voltage balance with the friction band sag effect 
more with low humidity (20 degrees C, about 20% of relative humidity) — fatty-acid amide (A) a component — 
75 - 55 % of the weight, and block copolymer (B) It is more desirable to carry out a component to 25 - 45% of 
the weight. 

[0013] Fatty-acid amide (A) Block copolymer (B) The amount of coats to a resin sheet or a film of a becoming 
antistatic coating constituent is 2 - 30 mg/m2 on at least 1 front face of a resin sheet or a film. The range of 
the amount of coating is a field where what antistatic engine performance which blocking suppresses problems, 
such as generating, (maximum definition) and makes the object when it winds around aggravation of the 
transparency of a resin sheet or a film, stickiness, and a roll is obtained for (definition of a minimum) generally 
becomes possible. Furthermore, it is more desirable to make the amount of coats into 3-30 mg/m2 from a 
viewpoint which makes antistatic engine performance measured in a half-life of band voltage balance with the 
friction band sag effect more with low humidity (20 degrees C, about 20% of relative humidity). Furthermore, 
when fabricating a resin sheet or a film of this invention the 2nd order and using it for a container etc., it is still 
more desirable to make the amount of coats into 3-20 mg/m2 from a viewpoint of static electricity generating 
prevention by friction with a making machine at the time of shaping, a resin sheet, or a film and dirt (it generates 
by the imprint to hot-platen [ of a coating object covered by a sheet or film ] and metal mold) prevention, such 
as metal mold of a secondary making machine and a hot platen 

[0014] Fatty-acid amide (A) Block copolymer (B) A resin sheet or a film of this invention with which a mixed 
constituent was covered suppresses side effects, such as transparency aggravation and generating of stickiness, 
and the feature is in an effect of reducing friction band voltage being large. For this reason, it is possible to 
lessen the amount of static electricity generate at the time of practical use in a resin sheet under low humidity 
conditions or an activity of a film, for example, a secondary making machine, a packaging machine, an envelope 
aperture flare machine, etc., and it has few features that absolute level of static electricity generating ( band 
voltage) of that a half-life of band voltage is also somewhat longer ( about 120 - 300 seconds) becomes a 
problem practically low. 

[0015] (A) used by this invention on the other hand on level without stickiness by resin sheet or film, and 
aggravation of transparency (B) When a component was used independently (the example 3 of a comparison, 4 
reference), or when other surfactants are used (five to example of comparison 7 reference), friction band voltage 
tends to become large. For this reason, even if a resin sheet or a film which covered a surfactant except using it 
by these this inventions has the half-life of for example, band voltage in level near a resin sheet or a film of this 
invention, the amount of static electricity which is generated and is accumulated by friction with various 
machines, a resin sheet, or a film at the time of practical use in a secondary making machine, a packaging 
machine, an envelope aperture flare machine, etc. becomes a big difference in many cases. A big effect of a 
resin sheet of this invention or a film is discovered by having suppressed frictional electrification low in this way. 
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[0016] As for these antistatic coating constituent, it is possible to mix with other coating agents (sucrose fatty 
acid ester, polyglyceryl fatty acid ester, such mixture, etc.), for example, antifoggers, silicone oil, lubricant, 
viscosity controlling agents (methyl cellulose, a KARUBO methoxy cellulose, GAZEIN, alginate, polyacrylate, etc.), 
a surfactant of; others, etc., and to also make a resin sheet or a film cover. 

[0017] It is (A) among these. (B) An antistatic coating constituent and silicone oil (C) which consist of a 
component When it mixes and covers on a resin sheet or a film, slippage improves, and frictional electrification is 
in an inclination to fall further, and is desirable in many cases. Especially, it is (A). (B) An effect of raising a 
mold-release characteristic with making machine metal mold which uses it for secondary shaping when covering 
an antistatic coating constituent which consists of a component on a resin sheet or a film fabricated by 
container from secondary shaping, and the detachability of shaping containers can also be given, and it is more 
desirable. 

[0018] Silicone oil used for this invention (C) Dimethylpolysiloxane, a diphenyl polysiloxane, and a phenylmethyl 
polysiloxane are desirable, and when using it especially for a food packing container, dimethylpolysiloxane is more 
desirable than a viewpoint of safety and profitability. Silicone oil (C) Viscosity is 300 - 20000cp preferably [ it 
being sticky with mold-release characteristic grant to a sheet film, and using a thing of 100 - 100000cp from a 
viewpoint of prevention ], and more preferably. These silicone oil (C) A silicone emulsion made to emulsify by 
well-known method is used, and it is (A). (B) It is desirable to mix with an antistatic coating constituent which 
consists of a component, and to make a resin sheet or a film cover as an aqueous solution. 

[0019] Above (A) (B) An antistatic coating constituent and silicone oil (C) which consist of a component A mixed 
constituent the amount of coats to a resin sheet or a film — at least 1 front face — (A) (B) an antistatic 
coating constituent which consists of a component — 2-30 mg/m2 — desirable — 3-20mg/m2; — silicone oil 
(C) It is desirable 1 - 25 mg/m2 and to mix so that it may become 5-20 mg/m2 preferably. (A) (B) The amount 
of mixing of an antistatic coating constituent which consists of a component is defined like **** from a resin 
sheet or film physical properties, such as aggravation of antistatic engine performance and transparency, and 
stickiness, moreover, silicone oil (C) a minimum of the amount of mixing — silicone oil (C) an amount which the 
slippage amelioration effect to depend begins to discover — it is — a maximum — silicone oil (C) It is the 
amount which is for preventing a white blush mark under effect of stickiness of a resin sheet or a film to twist 
and an emulsifier in a silicone emulsion. 

[0020] furthermore, (A) (B) An antistatic coating constituent and silicone oil (C) which consist of a component 
when making a biaxial-stretching styrene resin sheet fabricated by hot-platen pressure-forming method the 2nd 
order cover mixture, the mold release effect from a making machine, the exfoliation effect of mold goods, a hot 
platen of a making machine, and dirt of metal mold are prevented — it is more more desirable than a viewpoint 
to adjust the amount of silicone oil coats to 4 - 18 mg/m2. a resin sheet or a film of this invention — front 
reverse side both sides or one front face — (A) + (B) an antistatic-agent constituent of a component — or — 
further — silicone oil (C) An added mixed constituent covers. 

[0021] It is (A) to one front face. + (B) When it is a resin sheet or a film which an antistatic-agent constituent or 
a mixed constituent to which silicone oil (C) was added further of a component covered, it is the reverse front 
face.; **: Make silicone oil (silicone emulsion) cover. 

** : make antifoggers (sucrose fatty acid ester, polyglyceryl fatty acid ester, such mixture, etc.) cover. 

** : make mixture of silicone oil (silicone emulsion) and an antifogger cover. 

** : (A) of a different presentation + (B) An antistatic constituent is made to cover. 

** : in addition to this, make a well-known surfactant, paint, etc. cover. 

** : carry out corona treatment (existence of a coat does not ask paint). 

** : especially a limit does not have processing nothing etc. 

When fabricating a resin sheet or a film of this invention in a container the 2nd order and using it for it, a gestalt 
of the above-mentioned ** and ** is desirable. ** It is desirable to cover 4-40mg /of antifoggers two times m in 
the case of a gestalt, and when it is the gestalt of **, it is desirable that adjust and the amount of coats of 
silicone oil covers so that 1 - 25 mg/m2 and the amount of coats of an antifogger may become 4-40 mg/m2. 
[0022] There is no limit especially in a manufacture method of of a resin sheet or a film which covered an 
antistatic constituent of this invention, for example, (A) adjusted to suitable concentration + (B) an aqueous 
solution of an antistatic-agent constituent which consists of a component — or (A) adjusted to suitable 
concentration + (B) An antistatic-agent constituent and silicone oil (C) (preferably silicone emulsion) which 
consist of a component A mixed constituent Squeeze roll coater, After applying to at least 1 front face of a 
sheet film by well-known methods, such as an air knife coater, a knife coating machine, a spray coater, a gravure 
roll coater, and a hand coating machine, it can carry out by method of drying. Although there is especially no 
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limit about desiccation, it is common to use hot air drying equipment. From a viewpoint which raises especially 
the homogeneity of a coat film, after carrying out corona treatment of a resin sheet or the film, it is desirable to 
apply an antistatic constituent etc. by above-mentioned method. For example, when applying to a styrene resin 
sheet or a film and a contact angle with water applies an antistatic constituent by an above-mentioned method 
etc. after performing corona treatment so that 75-40 degrees may become 70-45 degrees preferably about a 
front face of a resin sheet or a film, a coat film becomes homogeneity and is desirable in many cases. A 
maximum of a contact angle with water is a value for raising the homogeneity of a coat film, and a minimum of a 
contact angle is a value for preventing blocking, when a sheet is rolled in the shape of a roll. 
[0023] Quantitative analysis> The (A) covered by a resin sheet or a film manufactured as mentioned above + 
(B) An antistatic-agent constituent and silicone oil (C) which consist of a component A quantum creates a 
calibration curve from a resin sheet or a film of the amount known of coats, and can carry it out by method of 
carrying out separation analysis by method of carrying out IR analysis (ATR method), cam chromatography after 
a suitable solvent washes and recovers a coating from a resin sheet or a film, GPC, etc. In the case of a styrene 
resin sheet or a film, it is silicone oil (C). IR analysis (ATR method) analyzes from characteristic absorption 
(1263cm-1) of silicone oil, and it is (A). + (B) An antistatic-agent constituent which consists of a component is 
good to wash a resin sheet or a film by methanol or ethanol, and to carry out separation analysis with a column 
chromatography after collecting penetrant removers. Moreover, when a mixing ratio of a coating is known, it is 
also possible to carry out quantitative analysis of any 1 component, and to ask by count. 

[0024] Although there is especially no limit in the range of a transparence resin raw material currently used for 
various containers obtained by generally resin which constitutes a resin sheet which covered an antistatic-agent 
constituent of this invention, a base material sheet of a film, or a film carrying out secondary forming of the 
sheet for polystyrene system resin, polyester system resin, polyvinyl chloride system resin, a polypropylene 
regin, etc., a package film, an envelope aperture flare film, etc., a styrene resin sheet or a film is more desirable 
than transparency and a rigid viewpoint. Although what is necessary is just to choose timely with physical- 
properties engine performance which a multilayer sheet biaxial stretching could be carried out and according 
[ extend a styrene resin sheet or a film, or / one shaft or / and ] to well-known styrene resin is sufficient as, 
and is made into the object, it is a biaxial-stretching styrene resin sheet film especially more preferably than a 
viewpoint of balance with transparency, rigidity, and reinforcement. There is especially no limit that what is 
necessary is just to perform a drawing by the well-known tenter method, the bubble method, etc. 
[0025] Styrene resin used in a styrene resin sheet or a film is resin which contains styrene, such as GP 
polystyrene (GPPS), high-impact-polystyrene (HIPS), and styrene-conjugated diene copolymers (a butadiene, 
isoprene, etc.) and a styrene-(meta) acrylic-acid (ester) copolymer, 50% of the weight or more, and those 
mixture. 
[0026] 

[Embodiment of the Invention] Hereafter, although an example explains this invention to details further, these do 
not restrict the range of this invention. 

(Examples 1-3) a commercial polystyrene biaxial-stretching sheet (the Asahi Chemical Industry Co., Ltd. make - 
-) Trade name: OPS sheet #3000 After performing corona treatment so that a contact angle with pure water 
may become 50 to 55 degrees in 0.18mm in thickness. The fatty acid alkanolamide of the mixing ratio shown in a 
table 1, polyoxyethylene-polyoxypropylene (POE-POP) block polymer (a), The aqueous solution constituent 
which consists of a silicone emulsion was covered with the spray coater (amount of humid coats 4 g/m2), 
desiccation processing was performed, and the antistatic coating constituent coat sheet was obtained. These 
amounts of coats and a physical-properties assessment result are shown in a table 3. In addition, solid-state 
[ by Consonance Interface Science company ] surface energy analysis equipment CA-XE was used for the 
contact angle of a sheet. 

[0027] (Example 4) The compounding ratio of coating liquid was made into a table 1 (from D~1 to D-3), and also 
it carried out like the example 1, and the antistatic coating constituent coat sheet was obtained. The amount of 
coats and assessment result of these sheets are shown in a table 4. An example 4 is said POE-POP block 
polymer (a). POE-POP block polymer from which it changes and average molecular weight and an ethylene 
OKISAITO (EO) hydrophilic-group ratio differ (b) - (d) It is the case where it uses. 

[0028] (Example 1 of a comparison) It prepared at a rate which shows the compounding ratio of coating liquid in 
a table 2, and also carried out like the example 1, and the sheet was obtained. The amount of coats and 
physical-properties assessment result of these sheets are shown in a table 5. The example 1 of a comparison is 
fatty acid alkanolamide and POE-POP block polymer (a). In a presentation ratio, it is the case where it separates 
from the presentation range of an example 1. 
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(Examples 2-6 of a comparison) It prepared at a rate which shows the compounding ratio of coating liquid in a 
table 2, and also carried out like the example 1, and the sheet was obtained. The amount of coats and physical- 
properties assessment result of these sheets are shown in a table 6. The examples 2-4 of a comparison are 
fatty acid alkanolamide and POE-POP block polymer (a). It is the case where polyoxyethylene (POE) fatty acid 
ester and the POE nonylphenyl ether are independently blended as the other world side activator. 
[0029] (Example 7 of a comparison) It prepared at a rate which shows the compounding ratio of coating liquid in 
a table 2, and also carried out like the example 1, and the sheet was obtained. The amount of coats and 
physical-properties assessment result of these sheets are shown in a table 7. The example 7 of a comparison is 
POE-POP block polymer (a) to POE fatty acid ester and the POE nonylphenyl ether. It is the case where it 
blends. 
[0030] 
[A table 1] 



mm 


•mm 

No. 








(a) 


<b) 


(c) 


(d) 


i 


A-l 


O. 068 


0. 008 








0. 833 


A-2 


0. 056 


0. 019 








A— 3 


0. 045 


0. 030 








A-4 


O. 038 


0. 038 








A- 5 


0. 030 


0. 045 








2 


B-1 


O. 053 


0. 023 








B-2 


O. 105 


o: 045 








B-3 


O. 175 


0. 075 








B-4 


O. 350 


0. 150 








B-5 


O. 525 


0. 225 








3 


C-l 


O. 053 


0. 023 










C-2 








0. 250 


C~3 








1. 666 


4 


D-l 


0.045 




0. 030 






0. 833 


D-2 






0. 030 




D-3 








0. 030 



a) v'ys— >3L-*/v*? a is ■. '>y=>->&aif&ft = 30wt %<&*__ 



[0031] 

[A table 2] 





_fett 




POB-POP/a 


POEJ!gj&fi|£ 


POE/=/U7x 






No. 




<a) 








1 


E — 1 


0. 071 


O. 004 






O. 833 




E-2 


0. 019 


0. 056 






0. 833 


2 


F-l 


0. 018 


0. 008 






0. 833 




F-2 


0. 875 


0. 375 






0. 833 


3 


G- 1 


0. 075 








0. 833 




G-2 


0. 250 








0. 833 


4 


H-l 




0. 075 






0. 833 | 




H-2 




0. 260 






0. 833 


5 


1-1 






O. 075 




0. 833 


6 


J-1 








0. 075 


0. 833 


7 


K-l 




0. 030 


0. 045 




0. 833 




K-2 




0. 030 




0. 045 


0. 833 



[0032] 

[A table 3] 
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_£*&« 


mm 

No. 


! tft SI A [mg/m 2 ) 


m m m a 




POE-POP^c 

_**#!!•*"— (a) 




mi* 








i 


1 


A — 1 


2. 70(90) 


0. 30(10) 


10 


o 


o 


o 


® 


© 


A — 2 


2. 26(75) 


0. 75(25) 


10 


© 


© 


o 


® 


© 


A-3 


1. 80(60) 


1. 20(40) 


10 


© 


® 


® 


® 


© 


A— 4 


1. 50(50) 


1. 50(50) 


10 


o 




® 


® 


© 


A-5 


1. 20(40) 


1. 80(60) 


lO 


o 


o 




® 


© 


2 


B-l 


2. 10(70) 


0. 90(30) 


10 


© 


® 


® 


® 


© 


B-2 


4. 20(70) 


1. 80(30) 


10 


® 


® 


® 


® 


© 


B-3 


7. 00(70) 


3. 00(30) 


10 


© 


. ® 


© 


© 


© 


B-4 


14. 0(70) 


6. 00(30) 


10 


® 


® 


® 


o 


© 


B-5 


21. 0(70) 


9. 00(30) 


10 


© 


. © 


© 


o 


o 


3 


c-i 


2. 10 (70) 


0. 90(30) 


0 


o 


o 


o 


® 


© 


C-2 


3 


o 


® 


o 


© 


© 


C-3 


20 


© 


® 


© 


o 


o 



m$t+<o( ) ftftmzAmi&T**/— /vTSKipoE-pop^y^y^— t<Dm&ft.mivt<H>]$:m-r 0 



0033] 

"A table 4] 



m 












s 




mm 






mmm 




mm 






m 


No. 






















1. 80 (60) 














D-l 


POE • POP^p (b) 


1. 20 (40) 


© 


o 


o 


© 


® 








lO. O 


















1.80 (60) 












4 


D-2 


POE-POP:/i3y£jtfy^— (c) 


1.20 (40) 


© 


© 


o 


© 


© 








10. 0 


















1. 80 (60) 














D-3 


POE-POP^a^jKVV— (d) 


1.20 (40) 


© 


© 


© 


© 


© 








10. 0 













m&*<D ( ) ^mm^m^mr^y— /ur^K^poE-pop^^^y^-^wia^tb*twt%3^ fc ro 
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"A table 5] 



It 
& 
w 


No. 


»«Wih«* 


[me/m a ] 


fa 31 @ 












1 


E-l 




2. 85 (95) 


O 


A 


A 


© 


© 


POE-POP^ny^jKy-^— (a) 


0. 15 ( 5) 




10. 0 


E-2 




O. 75 (25) 


A 


O 


® 


© 


© 


POE'POPypy^zK!/v- (a) 


2. 25 (75) 




10. 0 



mm*<oi ) ^»:4i»iiifl»Kr/w*y-/vr$KtPOE- pop^ r a^5Ky^- < i:o3ia^i:b^[wt%]S:^i- 0 
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> table 6] 



it 
















& 

#J 


No. 




[mg/m a ] 


















0. 70 (70) 














F-l 


POE-POP^ay^y-v- (a) 


0. 30 (30) 


A 


A 


A 


© 


© 


2 






10. 0 


















35. 0 (70) 














F-2 


POE-POP^a ^ y — (a) 


15. 0 (30) 


© 


© 


© 


X 


X 








10. 0 













[0036] 
[A table 7] 
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it 


HUB 










m m 


e 






No. 




& n * 








m& 






« 




to w & 


[mg/rn'] 


[mg/m 1 ] 












3 


G-l 




3 


10 


A 


A 


A 


® 


® 




G-2 




10 


10 


O 


® 


A 


O 


A 


4 


H-l 


POE*POP:/ay* 


3 


10 


A 


X 


® 


© 


® 




H-2 




10 


10 


A 


A 


® 


o 


® 


5 


1-1 


POEMfififc^TW 


3 


10 


X 


O 


© 


o 


® 


6 


1-1 


POE>?^^7^/W^— "TfV 


3 


10 


X 


O 


o 


© 


® 



;0037] 
A table 8 



it 












m ^ 








No. 




«F 41 A 




m » m 










fc] 




* a 




[mg/m 1 ] 
















POE^WSft^^/V 


1. 80(60) 


10 














K— 1 


POE-POP7*EJ7***!>v- (a) 


1. 20(40) 


10 


X 


A 


o 


A 


® 








10 














7 




POEy^/V-^i^/W^— ^/U 


1. 80(60) 


10 














K-2 


POE -POP?^?**^- (a) 


1. 20(40) 


10 


A 


o 


o 


© 


® 








10 















[0038] In the antistatic agent which consists of 90 % of the weight - 40 % of the weight of fatty acid 
alkanolamide, and 10 % of the weight - 60 % of the weight of POE-POP block polymer, what was covered two 
times two to 30 mg/m m 2mg /had balanced on advanced level in the antistatic engine performance, slipping 
nature, transparency, and smeariness nature so that clearly from the result of the above-mentioned example and 
the example of a comparison. Moreover, even if it changed the class of POE-POP block polymer, said many 
physical properties were altogether superior. 

[0039] In addition, a check, the assessment method, the used antistatic agent, and silicone oil of the amount of 
coats in an example are as follows. 

(1) Using the check FTIR of the amount of coats, measure the infrared absorption spectrum of a sheet 
processing side by the ATR method (the ATR crystal ZnSe, 16 counts of addition), and it is silicone oil (C) from 
the extinction quotient of absorption of the silicone oil (dimethylpolysiloxane) of about [ 1263cm - ] one styrene, 
and absorption of about [ 1372cm - ] one styrene. The amount of coats was checked. Moreover, (A) + (B) The 
amount of coats of the antistatic constituent which consists of a component was calculated from the addition 
ratio of the mixed constituent of table 1 and table 2 publication based on the amount of silicone oil. Moreover, 
silicone oil (C) About the antistatic coating constituent coat resin sheet or film which is not included, washing 
and penetrant removers were collected with the methanol, it dried, and the processing side was computed from 
the weight. 

[0040] (2) Assessment method (**) Frictional electrification nature JIS Based on L1094, the stainless steel tape 
(IRIETOREDINGU Corporation company make) with a thickness of 0.02mm was used, the friction band voltage of 
a sheet processing side was measured as a friction object, in the environmental condition of the temperature of 
20 degrees C, and 20% of humidity RH, and the following four steps showed. 

O : less than [ 200V ], less than [ O:400V ], less than [ **:600V ], or more [ x:600 ] V (b) Half-life JIS Based on 
L1094, in the environmental condition of the temperature of 20 degrees C, and 20% of humidity RH, the half-life 
of the band voltage of a sheet processing side was measured, and the following four steps showed. 
O : less than 120 seconds, less than [ O:300 second ], less than [ **:600 second ], and more than x:600 second 
(Ha) Slipping nature JIS Based on K-7125, using the slider (600g) made from stainless steel with a touch-area 
64mmx 100mm mirror plane, in the environmental condition of the temperature of 23 degrees C, and 50% of 
humidity RH, the dynamic friction coefficient of a sheet processing side was measured, and the following four 
steps showed. 

O : less than 0.15, less than [ 0:0.20 ], less than [ **:0.25 ], or more [ x: ] 0.25 (d) According to transparency 
ASTM-D1003, Hayes was measured and the following four steps showed. 

0 : less than 1.5%, less than [ O:2.0% ], less than [ **:2.5% ], or more [ x: ] 2.5 (e) The finger showed the 
smeariness nature sheet processing side, and the following four steps showed the presser foot and the feeling of 
smeariness when pulling away. 

x: : — O: which does not sense stickiness — **: carried out gently — there is a feeling of smeariness a little — 
O sticky [0041] (3) An antistatic agent, silicone oil fatty acid alkanolamide : the condensation product of palm oil 
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fatty acid and diethanolamide, product name SUTAHOMUF (1:2 molds) (Nippon Oil & Fats [ Co., Ltd. ] Co., Ltd. 
make) 

POE-PP block polymer (a) : Polyoxyethylene-polyoxypropylene block copolymer and product name EPAN U108, 
average-molecular-weight 15000 [ about ], and EO hydrophilic-group ratio 80wt% (Dai-Ichi Kogyo Seiyaku [ Co., 
Ltd. ] Co., Ltd. make) 

POE-POP block polymer (b): Polyoxyethylene-polyoxypropylene block copolymer and product name EPAN 410, 
average-molecular-weight 1300 [ about ], and EO hydrophilic-group ratio 10wt% (Dai-Ichi Kogyo Seiyaku [ Co., 
Ltd. ] Co., Ltd. make) 

[0042] POE-POP block polymer (c) : Polyoxyethylene-polyoxypropylene block copolymer and product name 
EPAN 450, average-molecular-weight 2400 [ about ], and EO hydrophilic-group ratio 50wt% (Dai-Ichi Kogyo 
Seiyaku [ Co., Ltd. ] Co., Ltd. make) 

POE-POP block polymer (d) : Polyoxyethylene-polyoxypropylene block copolymer and product name EPAN 485, 
average-molecular-weight 8000 [ about ], and EO hydrophilic-group ratio 85wt% (/by Dai-Ichi Kogyo Seiyaku 
[ Co., Ltd. ] Co., Ltd.) 

POE fatty acid ester: Polyoxyethylene fatty acid ester, product name Nonion S-60 (Nippon Oil & Fats [ Co., 
Ltd. ] Co., Ltd. make) 

POE nonylphenyl ether: The polyoxyethylene nonylphenyl ether, product name Nonion NS-212 (Nippon Oil & 
Fats [ Co., Ltd. ] Co., Ltd. make) 

Silicone oil (C) : A dimethylpolysiloxane component is 30% of the weight of a silicone emulsion, the product name 

KM 788, and viscosity 10000sc (the Shin-etsu Chemistry company make), 

[0043] 

[Effect of the Invention] The resin sheet or the film which made the antistatic coating constituent of this 
invention cover carries out the feature of using together a fatty-acid amide and polyoxyethylene- 
polyoxypropylene block polymer, and has the outstanding antistatic nature effect (it also sets under the low 
humidity below 30%RH, and they are the half-life of good band voltage, and the friction band sag effect) which 
was not able to realize if independent. For this reason, it can be suitably used as a transparent resin sheet film 
used for various containers, a package film, an envelope aperture flare film, etc. 



[Translation done.] 
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f*CB) 1 0-6 0fiS%«t»3«cS««l»±=i-5 i ^ 



5 

tmm&m 30%) -c. «E»w*ffl»ih3ii»* <»»«:«*: 

tt^T 5 K (A) 4 0 il%W±(CtSC 4 tC 

-f Sc4#njfiE«:&&. (A) fiS^t(B) RJE^offl^ibo 

4 . f^EO^«Wt«S 3 *i £ W*l»±ttt6* cfc o © 

iSK (2 0-C, ffl*t&^2 0%flg) 

fc&Kti, flgfl^TS h"(A) l&#£7 5-5 511%, 

[0013] BStfiltT 5 F (A) 4 v>&fi£flc<B) 

< itl^ffiCC2-30mg/m ! T*5. 3-fw> 20 
yfiOfiSHU. -jttfcjtc. ffiHSls- .yjUA©jg 

S6K, ^^H(gT^>*4. ?f1IJE©¥ 
«WJ-c#J3e $ *i HlftitfMt^ ct 0 {SSK ( 2 o 'C . 
tl»ia2 05<ifi) -C;<-7>*£l±SH.«£a>i=>«. ift 
gUt*3~30mg/m , tC-rs©*J«kO« s SEOI,». H 

^tc«ffl-rs»^«. fiS^B$©^tSI4^fli^- bXit 30 
7fAAi ©JMfKC i Z»MSm&tiS±t 2 ^(SJKWO 

n - x > 4*BJ©llft«. £S^©te^{C J: 9 Ife^T £ ) 
Bfclt©tt*j6»6. aSM3-2 Omg/m'CC-r?,© 

[0014] mttWT 5 F (A) 4 7'a » i^fil=rf*(B) 
4 OflteKUi&tttftftfll $ n/c**W©«JIS ^ - h Xtt ^ 

COtcSb. fiSS^ttTf ©<SJi->- HXB7 ^ 40 

ji'Ao&ffl. eutf. 2#jm§l aim. wwrffiiso 

BjS6-e*>«3, fifWE©*|s*»»«£ii>fi«> (12 0-30 

[0015] — m%~>- FXB7 -< ^ATO^fcO 

(A) . (B) BR»%«ttrfi[fflUA:*B^-¥> (tt^M3, 4 
MR) . ^©flfc©5f^?St£BiJ*ffiffll,ft:»£- (tt«W5 



2001-171052 

6 

c>„ *^©Wflg->- HXli? •< ^©^t&afctHtt. 

c © j: ^ mmmmz <& < w*. /c c 4 *c j: 0 $m l r i » 

[0016] cn6flf«|»ih3— f ■/ -e 
©ftfe©3-f -/ MxB. P^SSiJ (^a*J!i|jifM 

>. rA^^BHtt, stojTf y;uffiig30 ^ ; -e©ftfc© 

^® <mmm iii^tt. wji ^ - h * ? * ;u a tc » 

S3l±£C4feoJt&-e*S !> 
[00 17] Ctih<Dn. CA) . (B) ^J:«3ft€>^m 

^C. (A) . (B) f£#<fc9%S?SmKr±=i- 

RKJF^#M4©gS§if14 J ?>. ^f5^lf|5]±©fiJg6tt ; &[Sl± 
[0018] *aW(Cffiffl-T4^y=i-^a|--f;l/CO 

^(O ©^rS«. h • 7 ^ ;UA's©f8l!14^4^. 
3to*R§ih©8l.'S j: (3l00-100000cp©t© 
Irffll-^OWSK, i L< (J. 3 0 0-2 0 

OOOcpT-aS, Ctltbis>)^->*'(>l'(Q it. £ 
*D©^S-C?Lit3-&fc">y n->i^;L->; 3 y^m^K 
(A) . (B) J: 0 ft S^«B9± 3 - 7- ^ > ^"fflfiS^ 4 
S^-Ur . ^?§?g4 L-C#«|->- hXii^- ■< JUAictSS 
3-ti£©*WS Lli. 

[0019] ±se(a) . (B> fiS^-cfc 0 aalffmwjta - 
f - > ?&fm> 4 y 3 - >sf -r ju co 4 ©ii-^ffi^ 

«. ttlBI^- hXB7 ^ JUA^©tgSS*i. ii>&<4fe 
1 affile (A) , (B) f&ftjz y ^ S#*IW± 3 - r ^ > if 
fflfiS^*52-3 0mgr/m J . ft?* O < «3 -2 0 m g 
/m' ; v';3->^Y;U(C) *U-2 5mg/m', W 
iL<»5-2 0m?/m'K&4SKii^t5 ©A^i 1 

(a). (B) i&#«£y&s^B5±3-f-., 
^^©s^fiw - ±ke© c- 4 < &nm±\±® 4 iiB^t* 

6^en-5t©r-$)?, 0 sfc. ->y 3->^-c;u(q 



7 

l/ri->xvji/^a>*©A{fcffJCMBW«:J:sa<b*l» 

[0020] get. (a) , cb) «^ct 

[0 02 1 ] 1 ^ffiCC (A) + (B) 1&ft<D&9ffi±ftMl£ 

© : B$«n ( ^ a # y y y Hz y > j}§ 

O : RttSHfitOCA) + (B) »«ES±3fi«**»ffl3-t* 
CO o 

CD : Wi>!&mLrj:i<>m. »«cWIH«ttt». 

©»^CC|»«»J«: 4-40mg /m'MSt 2><Difi&& 

®©je«CDJ»-&B, S^y 3->*>f ;KD«SHI*i 
1 -2 5mgr/ni\ teftWCDttai#4-4 0mg/ 

[0 02 2] **W©*«P*±»J«^*»aL3fc»W^ 

a. a^^auscciHssufccA) + cb) fiS^e>«cs»« 

(A) +CB) SE^e>a*W«l»ih^S*i^yri--> 
*-OKO (fiF*Lr<tti^y=i->x^Jl/^a>) iCD 



C5) HfM 2001-171052 

s 

(D^ffi**<bCDSfl4ft^7 5-4 0' . »*b<«70 

10 [0 02 3 ] <S»»«T>±ifiO<fc^CC«jftL/c«fli^ 
- Jl/A(CttS3ti/cCA) + CB) f&ft&hKZ 

u i r#w (atrs) -r z^m^. anasarca 

r^ftre**. hXtt7 ^;bA(D^ 

*/y n^->^^jucc) £ I R#W (ATRYi) cc 
iOi^y 3->*^;bCD«FttKJR ( 1 2 6 3 cm' 1 ) 
20 6^1, (A) + CB) RS»*>6<c6W«|»±aimJ5BBj 

[0 02 4] *»WOW«IW±SiJfflaE«J%aaLte«Jii 

*ytt<btfx^3R#jis, ^'^'Pfuxw?, — « 

ffifliSW^ISH "CW MIS tt C » # . jge^ ft R VBHlt<D 
x^b>,Wv-hX«7 ^^A«j»5Sf#r*o 

[0 0 2 5 ] -7^\y^m%mu- bXltV 4 JUACCfet* 

(GPPS) , WWtt#^fl/> (HIPS). ^ 
^u>-*S^x> (-7'^^x>, ^fy7*u>f)itl 
^{*, (^^) T^yjl/K (x^-rJb) it® 

[0 0 2 6 ] 

50 [IWi©jttS©J&«] Ji<T, HS£Wc<t0^:^*JICc 



(6) 



mmm 1 ~ 3 > mas©* * * u > =.mm^ - f- 

(JlMtfiSI* (*fO St. In a ag : OP S Is- V # 3 0 0 

0 m$0. 1 8 mm) £«*£©8&l!ft#5 5 0rt>6 5 

-#W+^Dfu> (POE • POP) :/o 
y -7— ( a ) , 3->i-^;l'> ; 3 >#>6& 
ffl^5rX^U-=J-*- (S?HtSSS4 g/m ! ) T* 

(«> tt«H»*iB x^y-»*T«aC A - X E 

[0 02 7 ] (*»«4 ^>y«©K^Jt*« 

1 (d-imd-3) k ofcffe«. mmm 1 <t 

?fC > . S?HiS;5± 3 - r ■< > V%mXmLWs - h £f#fc. 
Ch6->- H©1SKgSRtfiTOi|iSm&SI4K:jjVr. H<ffe 

W4 «. frtap o e - p o p 2. * y v- ca) icw 

AtTO^I. x^U>^- + -9-^ h (EO) &*£Jt 
$©lft4POE-.POP^a (b)~(tf) 



10 



20 



<&m 2001-171052 
10 

: coo2 8] (mm i > ^-?--<^?m<Dffii$itzm 
2 icfntm-s-ems bftmt. mum 1 1 mmtctf t> . 
^ - h * »&. c n e - h ©aam&cf^ttffFfflws* 

5;l5KiST„ ttMWll*. BiflS&T;!/* ^-;UT S K 
iPOE-POP/D-,.i'*' l J?-(a) £©a«it«cfc 

(tt«w 2~6) 3-t-y> vmvm&it&m 2 

f#/c. C n 6 - h ©«fflUttRO f! BlttiWfflJS** St 6 Cc 
^To ikl5082~4tt. »i7^*y-*7i K. P 
OE-POP^^*'Jv-(a) . -£©ffeW®i£tt3iJ 

iit*ufr>ifu> <poe) mnm^7,7-ji. 

[0 02 9] <lt$$0<l7 ) 3— f- -r > ^©K-^tt** 
2«c^-r«U^-CIB^0/cffe«. i|BWKclTt». 

«r«7tCw-S-. tbtMH 7 tt. POEllSixXfJk P 
oe i-ji/x— t^mcp o E - pop^d ? s> 

[0 03 0] 
[*1 ] 





31* 

No. 




POE-POPr/tr^tf!/^— 




(a) 


(b) 


(c) 


Cd) 


1 


A-l 


O. O68 


0. 008 








0. 833 


A-2 


0. 056 


0. 019 








A-3 


O. 045 


0. 03O 








A-4 


O. 038 


0. 038 








A-5 


O.030 


0. 045 








2 


B- 1 


O. 053 


0. 023 








B-2 


O. 105 


0. 045 








B-3 


O. 175 


0- 075 








B-4 


O. 350 


0. 150 








B-5 


O. 525 


0. 225 








3 


C- 1 


O. 053 


0. 023 










C-2 








0. 250 


C-3 








1. 6B8 


4 


D-l 


O. 045 




0. 030 






0. 833 


D-2 






0. 030 




D-3 








0. 030 



[0 03 1 ] 



40 mzi 



C7) 4#n 2001-171052 

n 12 

(W:wt%) 









POB-POP^o 










No. 




y>?i$y-*— (a) 








1 


E-l 


0. 071 


O. 004 


— 


— 


O. 833 




E-2 


0. 019 


0. 056 


— 


" — 


0. 833 


2 


' F-l 


0. 018 


0. 008 






0. 833 




F-2 


0. 875 


0. 375 






0. 833 


3 


G-l 


0- 075 








0. 833 




G-2 


0. 250 








0. 833 


4 


H-l 




0. 075 






0. 833 




H-2 




0. 250 . 






0. 833 


5 


1-1 






0. 075 




0. 833 


6 


J-l 








0. 075 


0. 833 j 


7 


K-1 




0. 030 


0. 045 




0. 833 




K-2 




O. 030 




0. 045 


0. 833 



[0 0 3 2 ] * * [313] 





No. 


tft » A [mg/m 2 ] 


5* ffi m e 


reward* 


POE-POP^cr 
yftf})^— (a) 














i 


A— 1 


2. 70(90) 


0. 30(10) 


10 


o 


o 


o 


© 


© 


A— 2 


2. 26(75) 


0. 75(25) 


10 




© 


o 


© 


® 


A-3 


1. 80(60) 


1. 20(40) 


10 


® 


® 


® 


© 


© 


A— 4 


1. 50(50) 


1. 50(50) 


10 


o 


© 


® 


© 


© 


A-5 


1. 20(40) 


1. 80(60) 


10 


o 


o 


® 


© 


© 


2 


B-l 


2. 10(70) 


0. 90(30) 


10 


© 


© 


® 


© 


© 


B-2 


4. 20(70) 


1. 80(30) 


10 








© 


© 


B-3 


7. 00(70) 


3. 00(30) 


10 


© 


© 


© 


© 


® 


B-4 


14. 0(70) 


6. 00(30) 


10 


© 


® 


® 


o 


® 


B-5 


21. O(70) 


9. 00(30) 


10 


© 


. ® 


© 


o 


o 


3 


c-i 


2. 10(70) 


0. 90(30) 


0 


o 


o 


o 


© 


© 


C— 2 


3 


o 


® 


o 


© 


® 


C-3 


20 


© 


® 


© 


o 


o 



[0 03 3] * X [314 ] 















m 




No. 




ttJM 

[nvg/m e ] 


















1. 80 (60) 














D-l 


POE • POP;/* yViSV**— (b) 


1. 20 (40) 


© 


o 


o 


© 


® 








10. 0 












4 






1. 80 (60) 












D-2 


POE •POP7 r ny^4^U^— (c) 


1. 20 <40) 


© 


© 


o 


® 










10. 0 


















1. 80 (60) 














D-3 


POE-POpyn^zK^— (d) 


1. 20 (40) 


© 


® 


® 


® 


© 








10. 0 













[0 034] ★ ★ [315] 



It 










5* 




0 




tfls 


















« 


No. 




[mg/ m*] 


















2. 85 (95) 








© 








POE-POP^n^jJf (a) 


0. 15 ( 5) 


O 


a 




© 


1 






10. 0 


















0. 75 (25) 






© 




© 




E-2 


POE-POP^oy^TKy^— (a) 


2. 25 (75) 


A 


o 


© 








10. 0 













&m*(0{ ) F*9Br0iaiiflfi&T fr*J~A'TX Kfcpoe- pop;/ a? ?W*— k<ommt ^ [wt%] «T7r=r 0 
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[0 03 5] 
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14 



it 
ta 
to 


mm 

No. 




(rag/m ! ] 


W flB 3* a 












2 


F— 1 




0. 70 (70) 


A 


A 


A 


© 




POE-POP^uy^U^— (a> 


0. 30 (30) 




10. 0 


F-2 




35. 0 (70) 


® 


© 


© 


X 


X 


POE-POP^D yfHW'V — <a) 


15. 0 (30) 




lO. 0 



[0 03 6 ] 



X * [*7] 













ft 


m & 


s 






No. 




* « * 














« 




* n * 




[mg/m 1 ] 












3 


G-l 




3 


10 


A 


A 


A 


® 


© 




G-2 




10 


10 


O 


® 


A 


o 


A 


4 


H-l 




3 


10 


A 


X 


© 


i © 


© 




H-2 




10 


10 


A 


A 


© 


o 


© 


5 


1-1 


POEjfiJBfifcx^yV 


3 


10 


X 


O 




o 


© i 


6 


1-1 


POEy-;W^3in>V^— t^/V 


3 


10 


X 


O 


o 


© 


© 


3 7 ] 






★20* [*8 1 










*fc 












m 3S 


a 




ft 


No. 




tit 




m » m 










ftl 




4b * * 


[tng/m*] 




















1. 80(60) 


10 














K— 1 


POE-POPTDy**^- (a) 


1. 20(40) 


10 


X 


A 


o 


A 


© 








10 














7 






1. 80(60) 


10 














K-2 


POE -POPToy**^ ( a ) 


1. 20(40) 


10 


A 


O 


o 


© 


© 








10 















[0 03 8 ] ±i3©H*6Wift««©te*j!p&S8&*tt 
cfc^K. ISJte^r^^^-^TS F9 011%-4 01 30 
t%iPOE-POP^a^dfj7-l 0fiM%~6 
OmmVofohU ^w^Klt^KCtel^T, 2 m g/m'~~ 
3 0mg/m'»S5tlfci©(i, =»«l»±ttl8. 

^>X3*VCI,=>fc. S/c, POE-POP^n-^^'J 

fc. 

[0 039 ] ttfc. £ftOTCC*n?&tt9S£>ttS. ffffi 

TOi0T*S„ 40 
(1) ^SS©5tl2 

FTIR4ffll>t. ATRffi(ATR«fiZnSe. fli 

nmmi em) ici-jti/- h^iiso^^nx^^ 

2 h^^rl'JSL. 1 2 6 3 c nr 'i5f$©X * b>©~> 'J 
-Ol/ (i^^n^'J^n+U-^) cDKiRi 1 3 
7 2 cm- i a^©^3 1 U>OeRJ|Xi©©3l£SJ±«fc , 3. > 
'J3->j|-WjU(q ©^SSSrStlSU/c. */c. (A) + 

(B) BR#a» 6 tt z&mmjtmimvwimMte. y n - 



mux. ^©m<j: ornate. 

[0 040] (2) ff ffi^fiE 

j is l i o 9 4tcjg»iL/, mm&tL-c. mzo. 

0 2 mm©Xf>l'^f-7' (-f^il-b-f^}'^ 
-*U->'3> <») a«) *ffifflL.. iiS2 0t. S 
a 2 0%RHCD3S^mc*5^T^- hS!!li©SiS 

® : 2 0 0 V5fc7®, O:4 0 0 V*;i5§, A : 6 0 0V* 

$5. x; 6 0 0 V£Lk 

0») 

J IS L10-9 4{C»»iL. iaa2 0'C. Sg20% 

® : 1 2 O^jSS, O:3 0 0#*R A: 60 00* 
if$. x : 6 0 0 mj± 
CO #014 

J I S K-7 1 2 5(Ci»ttU g«IS6 4mmx 1 
0 Omm<Dmffi*&LtcX?->\sZ$mi>})ir (6 0 0 
g) 4fflt>. fig2 3"C, Sg5 0%RHOSI^f*«C 



15 

® : 0. 1 5*SI, 0:0.2 0*iS, A : 0. 25* 
tt. x : 0. 2 5«± 

(-) &m± 

ASTM- D 1 00 3 WHO. "WXfcWJeU J£tT© 

® : 1 . 5 0:2.0 A : 2 . 5 

m, x : 2 . 5 fiLb 
(*) -^^^+14 

IR*ttT©4RHre5<Ufc. 

® : O : LoiOUtC^, A: 

7 x :^/cr)< 

[0 04 1 ] (3) »W»±JW, '>»Jn->^^;l/ 

SS) (B^ffljii <*) ttM) 

POE-PP^P^^'J^(a) : *Fl/:*-*S/X*-U 
/OU10 8, fWlfil 500 0, EOfH*Stt 

$80wt% (m-xiiseg «*) tt«) 

POE-POP^P^#'j7- (b> : tfU^+^Ji* 

i o w t % -m-nrnm «*) tt«> 

[0 04 2] POE-POP^O^*'j7<-(c) 



(9) &M 2 0 0 1 - 1 7 1 0 5 2 

16 

ig D D p«x^->4 5 0 , ¥^5>T-Stt2 4 0 0. E 
OH*»tt*5 0 w t % <»— X»«38 (t*) ttH) 
POE-POP^D-^#';v-(d) :#lF**^x?- 

x;04 8 5 . W»^«ft8 0 0 0, E Offl*SJt* 
8 5 w t % <«0 thtt/> 

POEBSlKrKxXf^u : # **^x*u>JMS»x* 
f-^ l5n D oS^^t>S-6 0 <B#iS!!B («) *t 
io H) 

PO E sz-jW :cXJl/X— : #'J^yxf l/>/ 
xj^^^x-fik & D ^^x^>N S — 2 1 2 

3 011%©^»J3->xvj^3>, Sji«KM7 8 
8, feglOOOOsc, <««-ft* <«0 ttS^) 
[0 04 3] 

BWS-SfcHMti'- F -/ ;UAU:, Bitfi®T ^ F 

tt*ote«tifcW«IW±tt3tt* ( 3 0%RHfeTF<D<ES 



;7D> h^-^CD-f^ 



F 4F006 AA15 AB33 AB39 AB52 AB64 

BA07 CA07 QA04 
4F100 AK01B AK12B AK48A AK48K 
AK52A AK54A AK54J AL02A 
AL05A BA02 EJ38B GB15 
CB16 JG03 JC03A JK16 
JL13 JM01A JN01 YYOOA 
43002 CH021 CP032 EP016 FD106 
CG01 GG02 



